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The potential vater povwer of the large rivers in the USSR is estimated at
300 million kilowstts {1); 1,500 of these large rivers have enough vater power
t0 produce 2,700 biilion kilowatt-hours a year.(2) Of the 250 billion cubic
meters of vater discharged annually by the Volga, only 80 billion cubic meters
will be stored in the reservoir: now in =xistence or under construction. (3)
Between 1540 snd 1950, the numter of GES 1in the USSR increaged, with a total
power output 2.5 times greater st the end of the pericd. In 1550, the GES
produced 18.2 perceot of the total electric pover output cf the electric powver
stations under the Minietry of Electric Fover Stations. (i)

The table Yelov :smpares perientages of utilization of heat and water power

v for producing eleztris power in TES, TETe, and GES (3).
i TEs g
’ Llosses of Eeat Bercent
in chimney gases 10 10' -
In ashes and cinders b I -
It pipelines and turbogenerators T 9 9
In ccndensers ) 55 we -

Losses of Water Pover

By evaporation, leaks, and waste - wu L

When passing through structures . - - 2

wl .

CLASSIFICATION ~ CONFIDZNTIAL
STATE X | Navy A nsra DISTRIBUTION

ARMY X{ar X] rst [ ] I

Sanitized Coy Approved for Release 2011/08/19 : CIA-RDP80-00809A000700070104-7 -



Sanitized Copy Approved for Release 2011/08/19 : CIA-RDP80-00809A000700070104-7

Sanitized Copy Approved for Release 2011/08/19

CONFIDENTTAL ] 50X1-HUM

Perrent
Usefui Output
Bot water for heating and use
12 homes and industries v 0 —
Steam for industries e 20 -
Blectric power 2k 17 85
Total 100 100 100

The Academy of the Sciences USSR 15 ~onstantly concerned with the problems
faced by the construction organizatione of the great river projects. In
November 1951, it sent trigedes cof scientizts and experts to the sites to es-
tablieh closer contactt with the organizstione. Each brigade represented dife
ferent brancher of zcience and was headed vy an academician. -

The nrigade vhich visited the Volga Don Cana! was headed by E. A. Chudakov.
Among various problems undertaken %y the vieiting scientists was the method of
placing concrete in freezing temperatures by i2ing calzium chloride or heating
the concrete eler.ricalily

S. A. Khriztianovich neaded s Srigade which visitad the site of the Kuybv-
shev GES construction.

The Stalingrad GES construction site was visited Yy a brigede under V. C.
Kuletakin.

A mixed vrigade consisting of representatives of the Arademies of Sciences
USSR and the Ukrainian SSR under the direction of A. V. Palladin visited
Zaporozh'ye, Kakhovka, and other points on the sites of the Kskhovka GES and
the South Ukrsinian and North Trimsan {‘anal:. An out-ome of the hrigades' visits
Wub the addition »f 50 nev item: to the previously prepered li:t of probiems
the Academy of Scienuces USSR must solve for the builders. The presidium of the
academy has decided to keep the brigades perwanently.il}

A brigads was alao organized for the Main Turkmen Cana! construction and
it visited the site in April 1952.¢5:

The scientific reseerch institute: of the techninal department of the
Academy of Sciences UIER are work:ing on 4 aumbter of important investigations
for the grea* projerte.

V. V. Sckolovskiy, co-rezponding membsy of the Acsdemy of Sciences USSR,
worked out s new snd exait method of designing foundstions and other parts of
hydraunlic-engineering strustures  Thi: method bas resulted ic eccnomical and
safe designs for hydrazli: ~enter: and canals.

V. A Flovin, Doiror of Tethnical Scienres, nropesed a very economical
method for solid.y packipg the loose, water-satursted sands,whinh are so often
encountered 1in the Volgs River ved. 1y means of explosicns. Tests performed
at the Kaybyehev GES construction site have proved the «ffectiveness of the
method .

V. Z. Vlasov, Doctor of Techrnical Sciences, a:thor of an eriginsl theory
for cairulating the strength of structures, has worked out new light-type
structures for hydraulic projects. The nev designs save up to 30 percent in

materials.
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N. I. Prigorovskiy, Doctor of Technical Sciences, discovered a« method for
working out important and complicated details of hydroturbines st static
loads. (6)

In a flat country like the USSR, the amount of vater flowing in riverc
varies from season to season. The full utilization of water power for pro=-
ducing electric pover and other purposes all year round requires large reser-
voirs yhere water can be stored during the spring fiocods and used the rest of
the year. Ususlily the water head at the dam of such a reservoir is 20-30
meters, seldom reaching 60 pmeters, To obtain a large amourt of pover from such
an insignificant head is a complicated engineering problem. The ctructures of
the GES built tc withstand the water pbressure are the concrete spilivay, the
earthen dam, the navigable locks » the passages and the elevators for fish, and
the structure housing the power plant. The combined length of these structures
is usually 4-6 kilometers or, rerely, 10-20 kilometers. Since the rock forma-
tion usually lies hundreds of meters below the river tottom, the excavation of
huge layer of soft ground is very expensive and is thereforz not feasible. At
present, the possibility of building the structures of & GES on soft ground has
not only been proved theoretically, tut also practically. Soviet scientists
and engineers are reeponsibvle for s0lving this important problem.

Hydroturbines with zdjustable blades are used to teke care of the varying
water pressure. The maximum diameter of such turvines is 9-G.3 meters. An
aggregate equipped with such a turbine develops 100,000-120,000 kilowatts. (1)
The turbines are manufactured in the USSR and their efficiency is 90-92 percent;
the efficiency of the Soviet.manufsctured generators is 96.97 percent. (7)

The number of Tearings in s Soviet-made hydraulic turbcgenerator is reduced
to two, one for the generator and enother for the turkine. The thrust bearing
with self-adjusting segments made in the USSR is much better than the one manu-
factured abvroad.

The modern GES aggregate is controlled automatizally. 1T' - sggregate is
connected with a common netcerk by the self-svnchronization wethod which was
developed theoretically and experimentally in the USSR.(1)
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